Abstract. Let P and Q be relatively prime monic irreducible polynomials in F q [T ] (2 q). In this paper, we give an elementary proof for the following law of quadratic reciprocity in F q [T ]:
Introduction
Let F q be a finite field with q elements; for the sake of clarity we assume q is an odd prime power. Let F q [T ] be the ring of polynomials in one variable over the finite field F q . Every element in F q [T ] has the form f (T ) = a n T n + a n−1 T n−1 + · · · + a 1 T + a 0 .
If a n = 0, we say that f has degree n, notationally deg(f ) = n. In this case, let sgn(f ) = a n and call this element of F * q the sign of f . If sgn(f ) = 1, we say that f is a monic polynomial. It is sometimes useful to define the sign of the zero polynomial to be 0 and its degree to be −∞.
Let P be a monic irreducible polynomial in F q [T ] and A ∈ F q [T ]. We define the Legendre symbol as follows:
Theorem (Quadratic Reciprocity Law). Let P and Q be relatively prime monic irreducible polynomials in
Over the years, many authors have produced proofs of the law of quadratic reciprocity. In 1857, Dedekind [4] stated that quadratic reciprocity holds over function fields. This was proved later by Artin [1] . In [6] , Merrill and Walling used their inversion formula of the polynomial theta function to give another proof. In [2] , Carlitz proved a more general reciprocity law for function fields which includes Dedekind's quadratic law as a special case. In another paper [3] , Carlitz used the Carlitz exponential map to re-prove the polynomial reciprocity law. In [5] , Keqin Feng and Linsheng Yin gave an elementary proof of the law of quadratic reciprocity in F q [T ] . In this paper our main motivation is to prove the law of quadratic reciprocity over function fields in a more simple and direct way than others. We use purely number-theoretic tools, such as the Chinese Remainder Theorem.
Some lemmas

Lemma 1. Let P ∈ F q [T ] be a monic irreducible polynomial and A ∈ F q [T ] be a polynomial not divisible by P . Then
Proof. See M. Rosen [7, Corollary of Proposition 1.8].
Lemma 2. Let P ∈ F q [T ] be a monic irreducible polynomial and A ∈ F q [T ] be a polynomial not divisible by P . The congruence x 2 ≡ A(mod P ) is solvable if and only if
There are (|P | − 1)/2 nonzero quadratic residues modulo P .
Proof. This is a special case of Proposition 1.10 in M. Rosen [7] .
Lemma 3. The Legendre symbol
A P has the following properties:
Proof. The first assertion follows immediately from the definition. The second and the third follow from the definition, Lemma 1, and Lemma 2. The fourth assertion is a special case of the third. 
The proof of the theorem
Let A ∈ F q [T ] be a monic polynomial of degree greater than 0. Set
Let P and Q be relatively prime monic irreducible polynomials in F q [T ] . For each pair (M, N ) ∈ µ(P )×µ 1 (Q), by the Chinese Remainder Theorem, there exists a unique K MN ∈ µ(P Q) satisfying
, we have N = gN 1 , which is a contradiction to the fact that N ,
Then {K * MN | M ∈ µ(P ), N ∈ µ 1 (Q)} denotes the set of all polynomials in µ 1 (P Q) which are relatively prime with P Q. So
Let r denote the number of K MN which are in µ 2 (P Q). Then
By (1) and (2), we have (3)
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B,
and
we have (4)
Similarly,
On the other hand, (mod Q).
From (3), (4), (6), we have
From (3), (5), (7), we have This completes the proof of the theorem.
